Appl. No. 09/392,170
2" Supp. Amdt. dated October 30, 2007
Reply to Office Action of February 7, 2007

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in

the application:

Listing of Claims:
1. (Canceled).

2. (Previously presented) A computer-implemented method for randomly
walking through a hyper-text-linked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:
a) selecting a host:
b) selecting at random a document associated with the host;
C) retrieving the selected document;
d) randomly choosing whether to select a random new document;
e) responsive to choosing to select the random new document:
e.1) selecting at random a new host from among the previously
selected hosts;
e.2) selecting at random a new document associated with the
new host; and
e.3) retrieving the selected new document;
f) responsive to choosing not to select the random new document:
f.1)  selecting at random a link in the retrieved document; and
f.2) retrieving a document referenced by the selected link; and
Q) repeating d), and then conditionally repeating e) or f) depending

upon the choosing made in d).
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3. (Canceled).

4. (Previously presented) The method of claim 2, wherein the document set

is the World Wide Web, and wherein each document is a web page.

5. (Original) The method of claim 4, wherein each host corresponds to a
domain.
6. (Previously presented) The method of claim 2, further comprising,

concurrently with a) through d), with e) or f), and with g, performing a second two-

level random walk through the hypertext-linked document set.

7. (Previously presented) A computer-implemented method for randomly
walking through a hypertext-linked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, each document being associated with a host, the method

comprising:
a) initializing a host set;
b) initializing a document set for each host in the host set;
c) selecting at random a host from the host set;
d) selecting at random a document from the document set of the
selected host; and
e) responsive to the selected document containing at least one link:

e.1) selecting at random a link from the selected document;
e.2) selecting a document corresponding to the selected link;
e.3) selecting a host corresponding to the selected document;
e.4) adding the selected host to the host set;
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9.

e.5) adding the selected document to the document set of the
selected host; and
e.6) repeating e.1) through e.5) until all links have been

traversed.

(Previously presented) The method of claim 7, wherein:
e.4) is performed responsive to the selected host not being in the
host set; and
e.5) is performed responsive to the selected document not being
in the document set of the selected host.

(Previously presented) A computer-implemented method for randomly

walking through a hypertext-linked document set comprising a plurality of

documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:
a) initializing a host set;
b) initializing a document set for each host in the host set;
c) selecting at random a host from the host set;
d) selecting at random a document from the document set of the
selected host;
e) randomly choosing whether to select a random new document; and
f) responsive to choosing not to select a random new document and

further responsive to the selected document containing at least one
link:

f.1)  selecting at random a link from the selected document;

f.2)  selecting a document corresponding to the selected link;
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f.3)  selecting a host corresponding to the selected document;

f.4)  adding the selected host to the host set;

f.5) adding the selected document to the document set of the
selected host; and

f.6) repeating f.1) through 1.5) until all links have been traversed.

10.  (Canceled).

11. (Original) The method of claim 7, wherein the hypertext-linked document
set is the World Wide Web, and wherein each document is a web page.

12.  (Original) The method of claim 11, wherein each host corresponds to a

domain.

13. (Currently amended) A computer-implemented method for measuring
relative quality of a search engine index, comprising:
a) performing a two-level random walk among documents within a

document set, wherein at least a subset of the documents contain a

plurality  of links o other documents, each document being

associated with a host, and wherein performing the two-level

random walk comprises;

2.1} selecting a host;

a.2)  selecting at random g document associated with the host

a.3)  reirieving the selecied document;

a.4)  selecting at random a link in the retrieved document;

a.5)  retrieving a document referenced by the selected link; and

2.8)  repeating a.4) and a.5) until all links have been traversed:
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b) for each document encountered in the random walk, determining
whether the document is indexed by the search engine index; and

C) aggregating the results of b).
14. (Canceled).

15. (Previously presented) A computer-implemented method for measuring
relative quality of a search engine index, comprising:
a) performing a two-level random walk among documents within a
document set, by:
a.1) selecting a host;
a.2) selecting at random a document associated with the host;
a.3) retrieving the selected document;
a.4) randomly choosing whether to select a random new
document;
a.4.1) responsive to choosing to select the random new
document:
a.4.1.1) selecting at random a new host from
among the previously selected hosts;
a.4.1.2) selecting at random a new document
associated with the host; and
a.4.1.3) retrieving the selected new document;
a.4.2) responsive to choosing not to select the random new
document:
a.4.2.1) selecting at random a link in the

retrieved document; and
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b)

c)

a.4.2.2) retrieving a document referenced by the
selected link; and
a.5) repeating a.4), and then conditionally repeating a.4.1)
through a.4.1.3) or a.4.2) through a.4.2.2) depending upon
the choosing made in a.4);
for each document encountered in the random walk, determining
whether the document is indexed by the search engine index; and
aggregating the results of b).

16. (Currently amended) Fhs-msthod-ob-clain-13A _compuler-implemented

method for measuring relalive gualitvy of a search engine index, comprising:

a

performing a two-level random walk among documents within a

212791.01/2162.17800

document set, wherein at least a subset of the documents contain a

plurality of links to other documents, each document being

associated with a host, and wherein [[a)]] gerforming the two-level

random walk comprises:

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;

a.3) selecting at random a host from the host set;

a.4) selecting at random a document from the document set of
the selected host;

a.b) adding a host that is referenced by a selected link to the host
set;

a.6) adding a document referenced by the selected link to the
document set of the selected host;

a.7) responsive to the selected document containing at least one
link:
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a.8)

a.7.1) selecting at random a Ilink from the selected
document;

a.7.2) selecting a document corresponding to the selected
link;

a.7.3) selecting a host corresponding to the selected
document; and

a.7.4) repeating a.5) through a.8) until all links have been
traversed; and

responsive to the selected document not containing at least

one link, repeating a.3) through a.6), and further conditionally

repeating a.7) or a.8), until all documents have been

traversed;
o} for each document encountered in the random walk, determining
whether the document is indexed by the search engine index; and
c) aggregating the results of b).

17. (Original) The method of claim 16, wherein:

a.5)

a.o)

is performed responsive to the selected host not being in the host

set; and

is performed responsive to the selected document not being in the

document set of the selected host.

18. (Original) The method of claim 13, wherein each document contains a

plurality of words, and wherein b) comprises, for each document encountered in

the random walk:

b.1)
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selecting at least one word from the document;
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b.2) performing a query on the search engine index based on the
selected at least one word, to obtain search resulis; and
b.3) determining whether the document is included in the obtained

search results.

19. (Original) The method of claim 18, wherein b.1) comprises selecting at

least one word based on rarity.
20. (Canceled).

21. (Currently amended) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, the method comprising:
a) performing a two-level random walk among documents within a
document set; and
b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target

document, the determining of the oauality melric  comprising

determining a value for:

R(p)=d/T+1~d)D R(p,)/C(p,)

i=l1

whera:
R{p) is the PageRank of target document p:

Hi{p) is the PageBRank of document o

T is the total number of documents in the document set;

d is a damping factor such that Q<d«< 1;
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documenis o, ... . P, each contain at least one link 1o target

document p: and

Cipy is the number of links out of document o

22. (Previously presented) The method of claim 21, wherein b) comprises
determining a quality metric responsive to the number of documents that link to
the target document, and responsive to the quality metric of the linking

documents.

23. (Canceled).

24. (Previously presented) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, wherein each document is associated with a host, the
method comprising:
a) performing a two-level random walk among documents within a
document set by:
a.1) selecting a host;
a.2) selecting at random a document associated with the host;
a.3) retrieving the selected document;
a.4) randomly choosing whether to select a random new
document;
a.5) responsive to choosing to select the random new document:
a.5.1) selecting at random a host from among the previously
selected hosts;
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a.5.2) selecting at random a document associated with the
host; and
a.5.3) retrieving the selected document;
a.6) responsive to choosing not to select the random new
document:
a.6.1) selecting at random a link in the retrieved document;
and
a.6.2) retrieving a document referenced by the selected link;
and
a.7) repeating a.4), and then conditionally repeating a.5) through
a.5.3) or a.6) through a.6.2) depending upon the choosing
made in a.4); and
b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target

document.

25. (Previously presented) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, wherein each document is associated with a host, the
method comprising:
a) performing a two-level random walk among documents within a

document set, by:

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;

a.3) selecting at random a host from the host set;

a.4) randomly choosing whether to select a random new host;
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a.5) responsive to choosing to select the random new host:

a.5.1) selecting at random a new host from among the

previously selected hosts;

a.6) responsive to choosing not to select the random new host:

a.6.1) selecting at random a document from the document

set of the selected host; and

a.6.2) responsive to the selected document containing at

least one link:

a.6.2.1)

a.6.2.2)

a.6.2.3)

a.6.2.4)
a.6.2.5)

a.6.2.6)

selecting at random a link from the
selected document;

selecting a document corresponding to
the selected link;

selecting a host corresponding to the
selected document; and

adding the selected host to the host set;
adding the selected document to the
document set of the selected host;
repeating a.6.2.1) through a.6.2.5) until

all links have been traversed; and

a.7) repeating a.3) through a.4), and then conditionally repeating
a.b) through a.5.1) or a.6) through a.6.2.6); and

determining a quality metric responsive to the number of documents

encountered during the two-level random walk that link to the target

document.
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26. (Previously presented) The method of claim 21, further comprising:

c)

d)

determining a quality metric for at least one additional target
document; and
ranking the quality metric of the first target document with respect to

the quality metrics of the additional target documents.

27. (Previously presented) A computer-implemented method for randomly

walking through a hypertext-linked document set comprising a plurality of

documents, wherein at least a subset of the documents contain a plurality of links

to other documents, each document being associated with a host, the method

comprising:

f)

212791.01/2162.17800

selecting a host;

selecting at random a document associated with the host;

retrieving the selected document;

randomly choosing whether to select a random new host;

responsive to choosing to select the random new host:

e.1) selecting at random a new host from among the previously
selected hosts; and

e.2) repeating b) through d), and then conditionally e) through
e.2) or f) through f.3 until all documents have been
traversed; and

responsive to choosing not to select the random new host:

f.1)  selecting at random a link in the retrieved document;

f.2) retrieving a document referenced by the selected link; and

f.3) repeating d), and then conditionally e) through e.2) or f)
through £.3) until all links have been traversed.
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28. (Previously presented) A computer-implemented method for measuring

relative quality of a target document in a document set comprising a plurality of

documents, wherein at least a subset of the documents contain a plurality of links

to other documents, the method comprising:

a) performing a two-level random walk among documents within a

document set, by:

a.1)
a.2)
a.3)
a.4)
a.b)

a.6)
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initializing a host set;

initializing a document set for each host in the host set;

selecting at random a host from the host set;

randomly choosing whether to select a random new host;

responsive to choosing to select a random new host:

a.5.1) selecting at random a new host from among the

previously selected hosts;

responsive to choosing not to select the random new host:

a.6.1) selecting at random a document from the document

set of the selected host; and

a.6.2) responsive to the selected document containing at

least one link:

a.6.2.1)

a.6.2.2)

a.6.2.3)

a.6.2.4)
a.6.2.5)

selecting at random a link from the
selected document;

selecting a document corresponding to
the selected link;

selecting a host corresponding to the
selected document; and

adding the selected host to the host set;
adding the selected document to the
document set of the selected host;

Page 14 of 38 HP PDNO 200304479-1



Appl. No. 09/392,170
2" Supp. Amdt. dated October 30, 2007
Reply to Office Action of February 7, 2007

b)

C)

d)

a.6.2.6) repeating a.6.2.1) through a.6.2.5) until
all links have been traversed; and
a.7) repeating a.3) through a.4), and then conditionally repeating
a.5) through a.5.1) or a.6) through a.6.2.6); and

determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target
document;
determining a quality metric for at least one additional target
document; and
ranking the quality metric of the first document with respect to the

quality metrics of the additional target documents.

29. (Canceled).

30. (Currently amended) A computer program product comprising a

compatarusablacomputer-readable medium having computer-readable code

embodied therein for randomly walking through a hypertext-linked document set

comprising a

plurality of documents, wherein at least a sub-set of the documents

contain a plurality of links to other documents, each document being associated

with a host, the computer program product comprising:

a)

b)
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computer-readable program code devices configured to cause a
computer to select a host;

computer-readable program code devices configured to cause a
computer to select at random a document associated with the host;
computer-readable program code devices configured to cause a
computer to retrieve the selected document;
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d)

f

9)

computer-readable program code devices configured to cause a

computer to randomly choose whether to select a random new

document;

computer-readable program code devices configured to cause a

computer to, responsive to choosing to select the random new

document:

e.1) select at random a new host from among the previously
selected hosts; and

e.2) select at random a new document associated with the host;

and

e.3) retrieve the selected new document;

computer-readable program code devices configured to cause a

computer to, responsive to choosing not to select the random new

document:

f.1)  select at random a link in the retrieved document; and

f.2) retrieve a document referenced by the selected link; and

computer-readable program code devices configured to cause a

computer to repeat the operations of d) and then conditionally

repeat the operations of e) or f) depending on the choice made in

d).

31.  (Canceled).

32. (Previously presented) The computer program product of claim 30,

wherein the d
a web page.
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ocument set is the World Wide Web, and wherein each document is
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33. (Canceled).

34. (Canceled).

35. (Currently amended) A computer program product comprising a

compuier-usablecomputer-readable medium having computer-readable code

embodied therein for randomly walking through a hypertext-linked document set

comprising a plurality of documents, wherein at least a subset of the documents

contain a plurality of links to other documents, each document being associated

with a host, the computer program product comprising:

a)

b)

c)

d)

212791.01/2162.17800

computer-readable program code devices configured to cause a
computer to initialize a host set;

computer-readable program code devices configured to cause a
computer to initialize a document set for each host in the host set;
computer-readable program code devices configured to cause a
computer to select at random a host from the host set;
computer-readable program code devices configured to cause a
computer to select at random a document from the document set of
the selected host; and

computer-readable program code devices configured to cause a
computer to, responsive to the selected document containing at
least one link:

e.1) select at random a link from the selected document;

e.2) select a document corresponding to the selected link;

e.3) select a host corresponding to the selected document; and
e.4) add the selected host to the host set;
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e.5) add the selected document to the document set of the
selected host; and
e.6) repeat the operations of e.1) through e.5) until all links have

been traversed.

36. (Original) The computer program product of claim 35, wherein:
the computer-readable program code devices configured to cause a
computer to add the selected host to the host set operate
responsive to the selected host not being in the host set; and
the computer-readable program code devices configured to cause a
computer to add the selected document to the document set of the
selected host operate responsive to the selected document not

being in the document set of the selected host.

37. (Currently amended) A computer program product comprising a

compatarusablacomputer-readable medium having computer-readable code

embodied therein for randomly walking through a hypertext-linked document set
comprising a plurality of documents, wherein at least a sub-set of the documents
contain a plurality of links to other documents, each document being associated
with a host, the computer program product comprising:
a) computer-readable program code devices configured to cause a
computer to initialize a host set;
b) computer-readable program code devices configured to cause a
computer to initialize a document set for each host in the host set;
c) computer-readable program code devices configured to cause a
computer to select at random a host from the host set;
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d)

f)

computer-readable program code devices configured to cause a

computer to select at random a document from the document set of

the selected host;

computer-readable program code devices configured to cause a

computer to randomly choose whether to select a random new

document; and

computer-readable program code devices configured to cause a

computer to, responsive to choosing not to select a random new

document, and further responsive to the selected document

containing at least one link:

f.1)  select at random a link from the selected document;

f.2)  select a document corresponding to the selected link;

f.3)  select a host corresponding to the selected document; and

f.4)  add the selected host to the host set;

f.5) add the selected document to the document set of the
selected host; and

f.6) repeat the operations of f.1 through f.5) until all links have

been traversed.

38. (Canceled).

39. (Original) The computer program product of claim 35, wherein the

hypertext-linked document set is the World Wide Web, and wherein each

document is a web page.

40. (Original) The computer program product of claim 39, wherein each host

corresponds to a domain.
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41. (Currently amended) A computer program product comprising a

somprisepsablscomputer-readable medium having computer-readable code

embodied therein for measuring relative quality of a search engine index, the

computer program product comprising:

a) computer-readable program code devices configured to cause a

computer to perform a two-level random walk among documents

within a document set, wherein at least a subset of the documenis

comiain a plurality of links 1o other documenis. each _document

being associaled with g host, and wherein the compuler-readable

program code devices configured io cause a compuier o perform a

two-level random walk comprise:

a1}

compuler-readable program  code devices configured to

a.2)

cause g computer to select g host;

compuler-readable program code devices configured (o

a.3)

gcause a computier o select atl random  a document

associated with the host;

compuier-readable program code devices confioured to

a.4)

cause g computer 1o retrieve the selecied document;

compuler-readable program  code devices configured 1o

a.5)

caise a computer 1o select at random a link in the retrieved

document:

computer-readable program code devices configured to

8.8}

cause a compuler to relrieve a document referenced by the

selected link: and

computer-readable program  code devices configured 1o

212791.01/2162.17800

cause a compuier (o repeal the oparations of a.4) and a.5)

untit all links have been iraversed;
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b)

computer-readable program code devices configured to cause a
computer to, for each document encountered in the random walk,
determine whether the document is indexed by the search engine
index; and

computer-readable program code devices configured to cause a

computer to aggregate the results of the operations of b).

42. (Canceled).

43. (Canceled).

44 Cu rrentl amended hes soenpnnpay abengr  pmaeenenacamngney g by ool =i damiEieandid A
- TR LN ih‘v’\v'\ - ‘I-«P \-'{,‘.\} ML ‘I-«? et Nt T NS e RNCE LA A ) T

computer program product comprising a computer-readable medium  having

computer-readable code embodied therein for measuring relalive guality of a

search enaine index. the computer proaram product comprising:

a)

computer-readable program code devices configured io cause a

212791.01/2162.17800

compuier 1o perform a two-level random walk among documenis

within a decument set, wherein at least a subset of the documents

contain a plurality of links to other documents, each document

being associated with a host, and wherein the computer-readable

program code devices configured to cause a computer to perform a

two-level random walk comprise:

a.1) computer-readable program code devices configured to

cause a computer to initialize a host set;

a.2) computer-readable program code devices configured to
cause a computer to initialize a document set for each host

in the host set;
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a.3)

a.4)

a.b)

a.6)

a.7)

a.8)

computer-readable program code devices configured to
cause a computer to select at random a host from the host
set;
computer-readable program code devices configured to
cause a computer to select at random a link from a
document in the document set of the selected host;
computer-readable program code devices configured to
cause a computer to add a host referenced by the link to the
host set;
computer-readable program code devices configured to
cause a computer to add a document referenced by the link
to the document set of the selected host;
computer-readable program code devices configured to
cause a computer to, responsive to the selected document
containing at least one link:
a.7.1) select at random a link from the selected document;
a.7.2) select a document corresponding to the selected link;
a.7.3) select a host corresponding to the selected document;
and
a.7.4) repeat the operations of a.5) through a.8) until all links
have been traversed; and
computer-readable program code devices configured to
cause a computer to, responsive to the selected document
not containing at least one link, repeat the operations of a.3)
through a.6), and further conditionally repeating a.7) or a.8),

until all documents have been traversed;
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o)) compuier-readable program code devices condigured o cause a

computer o, for each document encountered in the random walk,

determine whether the document is indexed by the search enagine

index; and

[o}] computar-readable program code devices configured o cause a

computer o aggregate the results of the operations of b).

45, (Original) The computer program product of claim 44, wherein:

the computer-readable program code devices configured to cause a
computer to add the selected host to the host set are configured to
cause a computer to add the selected host responsive to the
selected host not being in the host set; and

the computer-readable program code devices configured to cause a
computer to add the selected document to the document set of the
selected host are configured to cause a computer to add the
selected document responsive to the selected document not being
in the document set of the selected host.

46. (Previously presented) The computer program product of claim 41,
wherein each document contains a plurality of words, and wherein the computer-
readable program code devices configured to cause a computer to determine
whether the document is indexed by the search engine index comprise computer-
readable program code devices configured to, for each document encountered in
the random walk:

b.1) select at least one word from the document;

b.2) perform a query on the search engine index based on the selected

at least one word, to obtain search results; and
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b.3) determine whether the document is included in the obtained search

results.
47.  (Original) The computer program product of claim 46, wherein the
computer-readable program code devices configured to select at least one word
from the document comprise computer-readable program code devices
configured to select at least one word based on rarity.

48. (Canceled).

49. (Currently amended) A computer program product comprising a

sampatarwsablecompuler-readable medium having computer-readable code
embodied therein for measuring relative quality of a target document in a
document set comprising a plurality of documents, wherein at least a subset of
the documents contain a plurality of links to other documents, the computer
program product comprising:
computer-readable program code devices configured to cause a computer
to perform a two-level random walk among documents within a
document set; and
computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of
documents encountered during the two-level random walk that link

to the target document_and to further determine a value for:

k

R(p)=d/T+(1—a)>.R(p,)/C(p,)

i=1

where:

R{p) is the PageRank of target document p:
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R{p) is the PageRank of document o

T is the total number of documents in the document set:

dis adamping factorsuch that 0 «<d < 1:

documents DPi..... o each contain gt least one link to target

document p; and

C(py) is the number of links out of document o.

50. (Previously presented) The computer program product of claim 49,
wherein the computer-readable program code devices configured to cause a
computer to determine a quality metric comprise computer-readable program
code devices configured to cause a computer to determine a quality metric
responsive to the number of documents that link to the target document, and

responsive to the quality metric of the linking documents.

51. (Canceled).

52. (Currently amended) A computer program product comprising a

somputesusablecomputer-readable medium having computer-readable code

embodied therein for measuring relative quality of a target document in a
document set comprising a plurality of documents, wherein at least a subset of
the documents contain a plurality of links to other documents, and wherein each
document is associated with a host, the computer program product comprising:
computer-readable program code devices configured to cause a computer
to perform a two-level random walk among documents within a
document set, by:
a.1) selecting a host;
a.2) selecting at random a document associated with the host;
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a.3) retrieving the selected document;
a.4) randomly choosing whether to select a random new
document;
a.5) responsive to choosing to select the random new document:
a.5.1) selecting at random a host from among the previously
selected hosts; and
a.5.2) selecting at random a document associated with the
host; and
a.5.3) retrieving the selected document;
a.6) responsive to choosing not to select the random new
document:
a.6.1) selecting at random a link in the retrieved
document; and
a.6.2) retrieving a document referenced by the selected link;
and
a.7) repeating the operations of a.4), and then conditionally
repeating the operations of a.5) through a.5.3) or a.6)
through a.6.2) depending upon the choosing made in
a.4); and
computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of
documents encountered during the two-level random walk that link

to the target document.

53. (Currently amended) A computer program product comprising a

somputar-usablacompuler-readable medium having computer-readable code

embodied therein for measuring relative quality of a target document in a
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document set comprising a plurality of documents, wherein at least a subset of

the documents contain a plurality of links to other documents, wherein each

document is associated with a host, the computer program product comprising:

computer-readable program code devices configured to cause a computer

to perform a two-level random walk among documents within a

document set, by:

a.1)
a.2)
a.3)
a.4)
a.b)

a.6)

212791.01/2162.17800

initializing a host set;
initializing a document set for each host in the host set;
selecting at random a host from the host set;
randomly choosing whether to select a random new host;
responsive to choosing to select the random new host:
a.5.1) selecting at random a host from among the previously
selected hosts;
responsive to choosing not to select the random new host:
a.6.1)selecting at random a document from the document
set of the selected host;
a.6.2) adding the selected host to the host set;
a.6.3) adding the selected document to the document set of
the selected host;
a.6.4) responsive to the selected document containing at
least one link:
a.6.4.1) selecting at random a link from the
selected document;
a.6.4.2) selecting a document corresponding to
the selected link;
a.6.4.3) selecting a host corresponding to the
selected document; and
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a.6.4.4) repeating the operations of a.6.2)
through a.6.4.3) until all links have been
traversed; and

a.7) repeating the operations of a.3) through a.4), and then
conditionally repeating a.5) through a.5.1) or a.6) through
a.6.4.4; and

computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of
documents encountered during the[[.]] two-level random walk that
link to the target document.

54. (Previously presented) The computer program product of claim 49, further

comprising:

C) computer-readable program code devices configured to cause a
computer to determine a quality metric for at least one additional
target document; and

d) computer-readable program code devices configured to cause a

computer to rank the quality metric of the first target document with

respect to the quality metrics of the additional target documents.

55. (Currently amended) A computer program product comprising a

semputesusablecomputer-readable medium having computer-readable code

embodied therein for randomly walking through a hypertext-linked document set
comprising a plurality of documents, wherein at least a subset of the documents
contain a plurality of links to other documents, each document being associated
with a host, the computer program product comprising:
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a)

computer-readable program code devices configured to cause a

computer to select a host;

b)

c)

d)

e)

f)

computer-readable program code devices configured to cause a

computer to select at random a document associated with the host;

computer-readable program code devices configured to cause a

computer to retrieve the selected document;

computer-readable program code devices configured to cause a

computer to randomly choose whether to select a random new

host;

computer-readable program code devices configured to cause a

computer to, responsive to choosing to select the random new host:

e.1) select at random a new host from among the previously
selected hosts; and

e.2) repeat the operations of b) through d) and then conditionally
e) through e.2) or f) through {.3) until all documents
have been traversed; and

computer-readable program code devices configured to cause a

computer to, responsive to choosing not to select the random new

host:

f.1)  select at random a link in the retrieved document;

f.2) retrieve a document referenced by the selected link; and

f.3) repeat the operations of d), and then conditionally e) through
e.2) or f) through 1.3) until all links have been

traversed.

56. (Currently amended) A computer program product comprising a

AUV N Ry
= T

er-usablacompuler-readable medium having computer-readable code

212791.01/2162.17800
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embodied therein for measuring relative quality of a target document in a

document set comprising a plurality of documents, wherein at least a subset of

the documents contain a plurality of links to other documents, the computer

program product comprising:

a) computer-readable program code devices configured to cause a

computer to perform a two-level random walk among documents

within a document set by:

a.l)
a.2)
a.3)
a.4)
a.5)

a.6)

212791.01/2162.17800

initializing a host set;

initializing a document set for each host in the host set;

selecting at random a host from the host set;

randomly choosing whether to select a random new host;

responsive to choosing to select a random new host:

a.5.1) selecting at random a new host from among the
previously selected hosts;

responsive to choosing not to select the random new host:

a.6.1) selecting at random a link from a document in the
document set of the selected host;

a.6.2) adding the host referenced by the link to the host set;
a.6.3) adding the document referenced by the link to the
document set of the selected host;

a.6.4) responsive to the selected document containing at

least one link:
a.6.4.1) selecting at random a link from the
selected document;
a.6.4.2) selecting a document corresponding to
the selected link;

Page 30 of 38 HP PDNO 200304479-1



Appl. No. 09/392,170
2" Supp. Amdt. dated October 30, 2007
Reply to Office Action of February 7, 2007

a.6.4.3) selecting a host corresponding to the
selected document;
a.6.4.4) repeating the operations of a.6.2)
through a.6.4.3) until all links have been
traversed; and
a.7) responsive to the selected document not containing at least
one link, repeating the operations of a.3) through a.4), and
then conditionally repeating a.5) through a.5.1) or a.6)
through a.6.4.4);

b) computer-readable program code devices configured to cause a
computer to determine a quality metric responsive to the number of
documents encountered during the two-level random walk that link
to the target document;

C) computer-readable program code devices configured to cause a
computer to determine a quality metric for at least one additional
target document; and

d) computer-readable program code devices configured to cause a
computer to rank the quality metric of the first document with

respect to the quality metrics of the additional target documents.

57.  (Currently amended) A system for randomly walking through a hypertext-
linked document set comprising a plurality of documents, wherein at least a
subset of the documents contain a plurality of links to other documents, each
document being associated with a host, the system comprising:
a) a host selector;
b) a random document selector, coupled to the host selector, for
selecting at random a document associated with the host;
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C) a document retriever, coupled to the random document selector, for
retrieving the selected document; and
d) a link selector, coupled to the document retriever;
wherein, responsive to the host selector randomly choosing to select a
random host:
the host selector selects at random a host from among the
previously selected hosts;
the random document selector selects at random a document
associated with the host; and
the document retriever retrieves the selected document; and
wherein, responsive to the host selector randomly choosing not to select a
random host:
the link selector selects at random a link in the retrieved document;
and
the document retriever retrieves a document referenced by the
selected link; and
andg-wherein the link selector, the random document selector, and the
document retriever repeat their respective operations until all links have been

traversed.

58. (Canceled).
59. (Canceled).
60. (Canceled).

61. (Canceled).
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62. (Canceled).

63. (Previously presented) The method of claim 2, wherein the repeating of d)
and the conditional repeating of e) or f) continues until all documents have been

traversed.

64. (Previously presented) The method of claim 7, further comprising:
f) repeating c) through d), and further conditionally repeating e) if the
selected document contains at least one link, until all documents

have been traversed.

65. (Previously presented) The method of claim 9, further comprising:
g) repeating c) through e), and further conditionally repeating f) if a
random new document is not chosen, until all documents have

been traversed.

66. (Previously presented) The method of claim 15, wherein the repeating of
a.4) and the conditional repeating of a.4.1) through a.4.1.3) or a.4.2) through

a.4.2.2) continues until all documents have been traversed.

67.  (Previously presented) The method of claim 24, wherein the repeating of
a.4) and the conditional repeating of a.5) through a.5.3) or a.6) through a.6.2)

continues until all documents have been traversed.
68. (Previously presented) The method of claim 25, wherein the repeating of

a.3) through a.4) and the conditional repeating of a.5) through a.5.1) or a.6)
through a.6.2.6) continues until all documents have been traversed.
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69. (Previously presented) The method of claim 28, wherein the repeating of
a.3) through a.4) and the conditional repeating of a.5) through a.5.1 or a.6)

through a.6.2.6) continues until all documents have been traversed.

70. (Previously presented) The computer program product of claim 30,
wherein the computer-readable program code devices are further configured to
continue to cause a computer to repeat a.4) and the conditionally repeat a.4.1)
through a.4.1.3) or a.4.2) through a.4.2.2) until all documents have been

traversed.
71. (Previously presented) The computer program product of claim 35, further
comprising:

f) computer readable program code devices configured to cause a

computer to repeat c¢) through d), and further conditionally repeat e)
if the selected document contains at least one link, until all

documents have been traversed.

72. (Previously presented) The computer program product of claim 37, further
comprising:

Q) computer readable program code devices configured to cause a

computer to repeat c) through €), and further conditionally repeat f)

if a random new document is not chosen, until all documents have

been traversed.
73. (Previously presented) The computer program product of claim 52,

wherein the repeating of a.4) and the conditional repeating of a.5) through a.5.3)
or a.6) through a.6.2) continues until all documents have been traversed.
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74. (Previously presented) The computer program product of claim 53,
wherein the repeating of a.3) through a.4) and the conditional repeating of a.5)
through a.5.1) or a.6) through a.6.4.4) continues until all documents have been

traversed.

75. (Previously presented) The computer program product of claim 56,
wherein the repeating of a.3) through a.4) and the conditional repeating a.5)
through a.5.1) or a.6) through a.6.4.4) continues until all documents have been

traversed.
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